The X-Linked Hypothesis of Brain Disorders: Can Gender Ratios Tell Us Anything About Cellular Etiology of Neurodegenerative and Psychiatric Diseases?
In this article, we propose an X-linked hypothesis of brain disorders that postulates a neuronal origin of those neurodegenerative and psychiatric disorders with a greater male prevalence. The hypothesis is based on the accumulated genetics and genomic evidence linking X chromosome genes and transcripts to neuronal cells. The behavioral genetics literature has long pointed to the link between postsynaptic protein complexes coded on chromosome X and mental retardation. More recently, novel genomic evidence has emerged of X-linked mRNA overexpression of neuronal source in the human brain. We review the evidence for this hypothesis and its consistency with the distribution across genders of brain disorders of known aetiology. We then provide examples of the utilization of this hypothesis in the investigation of the pathophysiology of complex brain disorders in both the stratification of disease cohorts and the development of realistic preclinical models. We conclude by providing a general framework for testing its validity, which will be exploited in future studies, and provide future directions for research.